NAMRL-1158

A NEW APPROACH TO CRITERION DEVELOPMENT IN THE
REPLACEMENT AIR GROUP

Richard H. Shannon, Wayne L. Waag, and John C, Ferguson

AD 748195

Reproduced by

NATIONAL TECHNICAL
INFORMATION SERVICE Jly 1972

U 8 Dupartment of Commerce
Springfiold VA 2218)

APl FAL S MEDTL AT R AR N

il N

Approved for public release; distribution unlimited, | \\_



Unclassifled

Secninty Clanstficution

3 DOCUMENT CONTROL DATA. R& D
_ SSecurity o taaxibeation of e, bodvool abs o ata b ondesange aenbatioet e be wphered wheh the avetal pepatt (e Clanaified)
1 ONIGINATING Acnvuv rp nh'n lhuH da, lt‘l fag i/t 'Y CLASSININAYION
; Naval Asrospace M rrch Laboratory 'UnclamiFled
’ avu Aorospaco M tute —
‘. ava aeo and Rﬁ onu Medical Center s grou

nsacola orldu 32

HEHORT HTLl

A NEW APPROACH TO CRITERION DEVELOPMENT IN THE REPLACEMENT AIR GROUP

DEYCHIPTIVE NOTES (Type of report and mrluw—\-n dartes)

+

s

=

AU THORNI (FIent name, middis MiIan Taaf nanw .-1

Richard H, Shannon, LT, MSC, USN; WaynoL Waug;
John C, Ferguson, LCDR MSC USN

e
& RERORTY LATE ', TOY AL HE OF DAURS th. HNO OF RET s
1 July 1972 8 2
"R, COMTIHAL T (i GIAN T ND - " T, OMIGINATOR'S REPONRT NUMBY MR
' h e ROH O NAMRL" l 158
: BuMed MF12,524,002.5013DX5X
v, F TVl O N Ay othet umhera theat may he asuighed
Hitw repoaet)
. L .4
t AL TR |"!.;‘!-)N w! A"TD;;'T"-[WI— - T : h v mmm e
Approvad for publlc release; distribution unlimited,
o s T T e e e S . R e e A s eal varryee

Tho prount lnvosﬂgcflon affempfed t holore ?he mosf crlﬂcul skills und procedures within each
of the stages comprising replacement alr group (RAG) tralning in the F=4 alrcraft, For each of the
stoges analyzed, o small set of graded 1tems were selected on the basls that they could adequately
dlscrlmlnuf. among replacement pilots categorlzed as "above average, " "average, " or "below
average, "according to thelr final overall RAG grade. Such Items were found to be highly predie-
tive of the stage grade from which they were obtained. A multiple R of .839 was obtalned,
pradlcting the final RAG grade when only five of the selected mareuvers wera entered Into the
equation. These findings Indicata the feastLility of liolating a small set of sklils and procedures
which will be highly predictive of pilot performance In the RAG, It Is suggested that such
“eritlcal " ttams should form the basis from which an adequate measure of fleet performance might
be developed.

Somo 1473 trace ) Unclassified

NN 0T0 RO LAY ‘Wecurity Clansification

S AT TIOIRY Ciaters -

S b S e R



Unclassifled

Becurlty Classlfication

REY WORDS

LINK A LINR B

LINK €

ROLE wT noLE wY

ROLE

wY

Criterion development
Aviotion personnel

Avlation training

(PAGE 2)

Pllot performance mecsurement

SO 1473 (k)

Unolahlﬂod

I N T

Security Clannification



e XL AMM it BB aRad (Bt B s B e b memabma e anen

Approved for public release; distribution unlimited.

A NEW APPROACH TO CRITERION DEVELOPMENT IN THE
REPLACEMENT AIR GROUP

Richard H, Shannon, Wayne L, Waag, and John C, Ferguson

Bureau of Medicine and Surgery
MF12,524,002,5013DX5X .4

Approved by Released by
Ashton Grayblel, M, D, Captain N, W, Allebach, MC, USN
Assistant for Sclentific Programs Offlcer In Charge
10 July 1972

Naval Aerotpace Medical Research Laboratory
Naval Aerospace Medical Institute
Naval Aerospace and Reglonal Medical Center
Pensacola, Florlda 32512

e g bl




SUMMARY PAGE

THE PROBLEM

A persistent problem In naval aviation has been the lack of adequate criterla
for pllot performance In operational=type fleet alrcraft, Any useful measure should
Include estimates of proficlency In basie flying skills as well as the unique skills dic-
tated by the missfon objectives for a particular alrcraft, The replacement alr group
(RAG) seems to be the phase of tralning whereln thete skills could be most easily
lsolated, The RAG Is the postgraduate phase of tralning where the replacement pllot
Is flrst Introduced to tha operations of a fleet alrcraft, Since the RAG Is the final
phate of preparation fo. fleet operations, It seems reasonable that the most Important
skills Identifiad for this lavel of trainlng should also be of Importance In the estimation
of fleet performance. The present Investigation attompted to Isolate the most critical
skills and procedures within each of the stages comprising RAG training for the F-4
alrcraft,

FINDINGS

For aach of the stages analyzed, a smull set of skills and procadures were
selected on the basls that they could adequately discriminate among replacement plliots
categorized as "above average,* "average, " and "below average,' according to thelr
final overall RAG grade. Such Items were also found to be highly predictive of the
overall stage grade from which they were obtained, A multiple correlation coefficient
(corrected for shrinkage) of 839 was obtained, predicting the final overall RAG grade
when only flve of the selected maneuvers were entered Into the equation. These
findings indicate that skills and procedures can be lsolated which are highly predictive
of performance In the RAG based on the flnal grade o student vecelves, It 1s suggested
that such "critical" skills and procedures should farm the basls from which an adequate
measure of fleet performance can be developed,



INTRODUCTION

At present the naval aviation training flight syllabus consists of four phases:
primary, basic, advanced, and the replacement alr group (RAG). The first three of
these are considered the undergraduate level of tralning. Upon completion of the
advanced phase, the student pllot s awarded his wings and Iy designated a naval avia-
tor. The RAG Is the postgraduate phase of tralning whereln the student Is first Intro=
duced to the operations of a flest=type alrcraft, Upon completion of this phase, he fs
assigned to a fleet squadron.

To date, most of the past research offort has been deveted to the development of
criteria for o rellable prediction system based at the undergraduate level of tralning,
Most often the pass/attrite dichotomy or the final overall flight grade has been used.
The success of such efforts within the laboratory Is well documented. Nevertheless, the
fact remalns that a pliot s tralned to become an Integral part of an operational flee!
squadron. Consequently, the best criterion of pllot performance mutt necessarlly be the
manner In which he fulftlls the mission objectives of his particular alreraft, In
developing performance measures, the replacemaent alr group seems to be a fertlie area
for Investigation because its activities are so simllar to actual fleet operations, |t Is
highly encouraging to note that several recent attempts have been made to extend the
scope o f research efforts Into the RAG, Bale, Rickus, and Ambler (1) reported that
certaln grades during stages of undergraduate tralning were significantly related to RAG
performance deflaed on a pass/fall dichotomy. Using a facter analytlc procedure, Bale,
Smith, and Ambler (2) reported substantial commonallty among skills Identifled In both
the undergraduate and postgraduate phases of training .,

RAG tralning, llke the undergraduate rhases, Is broken down Into a series of
stages. The number of stages and content of each are highly dependent upon the mission
oblectives for a particular alrcraft, Within each stage, the replacement pllot Is
expected to demonstrate proficlency In the performance of a wide varlety of skills and
procedures, It 1s from the ratings which he recelves on ea h of these Items that his
stage grades are determined, |t seems reasonable that within each stage, certain of
these tk!lis and procedures should be of greater Importance than others, It should be
possible to lsolate a small set of "critical " Items that would discriminate among
replacement pllots of differing ability levels, Such items, it Is contended, shou'd form
the basls upon which an adequate fleet performance measure might be constructed, The
purpose of the present Investigation was to liolate the most Impor.ant skills and
procedures within each stage of the F=4 RAG In an attempt to Identify thote elements
which would then form the basis of a fleet performance criterion for the F=4 alrcraft,
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PROCEDURE

The sample group consisted of 52 first=tour replacement pliots assigned to VF=101,
the east coast squadron for RAG training In the F=4 alreraft between December 1949 and
June 1971, At that time the training syllabus for first=tour replacement pllots
conslsted of the following stages: Famlillarization (PF), Instzuments (P1), Weapons
Systems (PS), Conventional Weapons (PW), Tactles (PT), and Fleld Mirror Landing
kractice/Carrler Quallfleation (FMLP/CQ). A brief description of each of these stages
Is presented In the Appendix. Student flight records were obtalned and item analyses

performed for each of the above stcges except PW. This stage was omitted due to the
Incompleienes of records,

With the final RAG grade as a criterion, the sample wes divided Into three
approximately equal groups. In this manner, the sample replacement pilots were
categorized as "above average," "average," or "below average." An attempt was then
made to select Items that would correctly catagorize the sample Into these classifications,
based on thelr final overall grade,

The grading system for the ecst coast RAG requires the Instructor to rate his
students' performance on each skiil and procedure as falling within one of four
categories: Above Average (AA), Average (A), Below Average (BA), or Unsatisfactory
(U). For each item within a stage, the number of AAs, BAs, and Us were recorded for
each student acrom all hops, Items within a stage were selected for further analysls
which could reasonably discriminate among the sample according to thelr categorlzation
as "above averuge, " "average, " or "below average." A: Item was considered
disctiminating If the "above average" students recelvad a relatively large number of AA
ratings while the "below average" students recelved a relatively large number of BA and
U ratings.

For each of the 1tems selected In this manner, a difference score was obtalned
for each student, reflacting the distrlbution of AAs, BAs, and Us.  For each student
the number of AAs, BAs, and Us  were summed across the entire stage for each ltem,
These category sums were welghted by +1, =1, and =2, respectively, and then summed in
order to yleld an overall difference score. The resulting item difference scores were
then standardized and transformed to T scores. These derived scores for each of the
selected Items were then related to the Indlvidual stage grade as well as the final RAG
grade In a serles of correlational and regression analyses.

RESULTS

For the PF stage, 5 of 13 graded skllls and procedures were selected, Thete :
Ineluded Headwork, Basle Alrwerk, Maneuvers, VER Glide Slope Contrel, and Landings,



For the Pl stage, none of the items was found to adequately discriminate among the
three categorles of replacement ptlots., Three of 17 Items were selected from the PS
stage; these Included Altitude Control, Headwork, and Basle Alrwerk, For the PT
stage, 5 of 15 were selected , Including Aggrassiveness, Offensive Alr Combat
Maneuvering, Lookout Doctrine, Headwork, and Baste Alrwork, Four of 13 Items were
selected trom the FMLP/CQ! stage; these Included Speed Control, Glide Slope Centrol ,
Scan, and Power/Mose Control . Correlations were computed between the derived

scores for each of these 17 Items with the RAG grade for each stage as well as the final
overall RAG grade. These results are summarized In Table I,

Table |

Summary of Zero-Order Correlations Between
item Scores and RAG Grades
- " -~ 3

Correlations With:

Item Stage Stage Grade Total Grade
Headwork PF 510 035
Basic Alrvork PF 699 276
Landings PF 855 194
VFR G/S Control PF 653 244
Maneuvers PF 459 108
Altitude Control PS 434 302
Headwork PS 291 21
Basle Alrwork PS 258 255
Aggressiveness PT 731 447
Offensive ACM PT . 8467 440
Lockout Doctrine PT 618 265
Headwork PT 612 217
Baslc Alrwork PT 439 410
Speed Control FMLP/CQ 579 O
Glide Slope Control FMLP/CQ 645 549
Scan FMLP/CQ 334 A39
Power/Nose Control  FMLP/CQ 695 646

A serles of regresilon analyses was then performed to determine the relative
contribution of each of the 1tems within a stage to the overall stage grede, By @
forward selection regression procedure, multiple correlation cosfficients (corracted
for shrinkage) of 818, 435, .898, ond .760 were obtained for the PP, PS, PT, and
FMLP/CQ stages, respectively. All of the obtained R's ware highly significant,



A regression analysls was then performed In attempting to prediet the final overall
RAG grade from the 17 items selected. The obtained multiple R was .839, with enly
flve Items entered Into the equation. These results are summarized In Table II.

Table 11

Summary of Multiple Correlation Analysis
Predicting Total RAG Grade

Varlable Stage of Cumulative
Selected Tralning Shrunken R
Power/Nose Control FMLP/CQ 635
Offenslve ACM PT 729
Sean FMLP/CQ 783
Basle Alrwork PS .801
VFR G/S Control 7 PF .839
DISCUSSION

As the correlations from Table | indlcate, the PT and FMLP/CQ stage tems
shared the most varlance with the final overall RAG grade. This Is not too surprising==
at least from a ratlonal viewpolint, These two stages are perhaps the most Important
for the F=4 community, Tactics defines the mission objectives of the fighter community,
while proficlency In carrler landings Is essential to get the pliot and alreraft safely off
and onboard the ship. Further support for the Importance of these stages Is provided by
the results of the regression analysls predicting the final overall RAG grade from the
17 Items selected, Of the flve Items entered Into the equation, those from the PT and
FMLP/CQ stages accounted for 61 percent of the total veria..2e of the criterion, while
those from the 'S and PF stages accounted for only an additional 9 percent, It ls clear
from these findings that any estimate of fleet performance must be heavily welghted by
profieiency In Alr Combat Maneuvering and Carrier Landings.

The procedures carrled out In this Investigation are most similer to an Item
analysts in test construction theory . In both Instances the goal Is to extract from the
overull griterlon that partien of the varlance which ean be rellably aceounted for by
seores erived from a small subset of the Indlvidual Items, In this case the alm was tu
isolate the mest Important of the graded skills and procedures within sach stage, As
expected, only a few of the graded Items were found to be highly relevant to the stege
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grade a student recelves. This reflects the fact that certain 1tems simply do not
discriminate among students. In most Instances, this occurred whenever the vast
majority of students recelved the saine rating for o particular Item,

The finding that five of the Items accounted for 70 percent of the varionce
of the final RAG grade Is certalnly encouraging, It points to the feastblilty of obtaln=
ing valld estimates of flight abllity through the use of only a few item measures. The
authors feel this to be of great !mportance In that brevity Is one of the key requirements
of any rating form to be completed by operational squadron personnel, It Is hoped that
by lsolating the most Important graded skills and procedures In the RAG, a valid
measure of fleet performance can be constructed,
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APPENDIX A

SUMMARY OF F-4 REPLACEMENT PILOT FLIGMT SYLLABUS

FAMILIARIZATION (PF): During the PF stage, the replacement pilot (RP) learns the
basic requirements and procedures for operating the F-4 aircraft, These
include pre<flight procedures, starting, taxling, take-offs, and landings.
He Is also Introduced to alrcraft mansuvering, single engine performance,
aerobatics, bastc formation flight, and night operations,

INSTRUMENTS (P1): During the Pl stage, the RP Is introduced to Instrument flight in
the F=4 aircraft. He learns instrument take-offs, standard departures,
penstrations, approaches, and landings. Upon completion of this stage, he
Is certified to be Instrument qualified in the F-4,

WEAPONS SYSTEMS (PS): During the PS stage, the RP Is Introduced to the operations
of the different misstie systems In the F-4, Haavy emphasis is placed upon
the development of skills in the basic Intercept technique.

CONVENTIONAL WEAPONS (PW): During the PW stage, the RP s introduced to con=
ventional alr=to-ground weapons systems. He Is also introduced to basic F-4
tactics, alr refueling, and navigational procedures.

TACTICS (PT): During the PT stage, the RP is Introduced to alr combat maneuvering
procedures In the F=4, He Is Introduced to those enemy weapons systems
which he Is Itkely to encounter and iearns the best tactical procedures to
defeat these systems,

FIELD MIRROR LANDING PRACTICE/CARRIER QUALIFICATION (FMLP/CQ): During
this stage, the RP Is prepared for carrier landings under both day and
night operations,

A~}



